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(57) [Abstract] 

(There is an amendment . ) 

[Problems to be Solved by the Invention] 



extermination doing pathogenicity bacterium making use of extract 
of Fuscoporia obliqua, or you control, you offer technology which 
controls revelation of the bacterial disease. 



[Means to Solve the Problems] 

With extract of Fuscoporia obliqua as active ingredient, this 
pathogenicity bacterium, especially pathogenicity E. coli 0-157, 
and antibacterial agent and antimicrobial foodstuff which can 
obstruct growth of other bacterium are acquired by administration 
doing that way or including other substance. 

As pathogenicity bacterium, other than pathogenicity E. coli, 
antibacterial agent and antimicrobial foodstuff of the this 
invention are effective even in Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus and gas gangrene 
microbe, etc. 

[Claim(s) ] 

[Claim 1] 

antibacterial agent, which is action which consists of extract of 
Fuscoporia obliqua, obstructs growth of pathogenicity bacterium 

[Claim 2] 

antibacterial agent, which is stated in Claim 1 where Fuscoporia 
obliqua is natural product 

[Claim 3] 

antibacterial agent, which is stated in Claim 1 where Fuscoporia 
obliqua is artificial culture 

[Claim 4] 

Fuscoporia obliqua being sawdust culture medium, culture 
antibacterial agent, which is stated in the Claim 3 which is 
something which is done 

[Claim 5] 

extract of Fuscoporia obliqua being sawdust culture medium, 
culture antibacterial agent, which is stated in Claim 4 which is 
a powder or a liquid which those which are done hot water 
extraction is done 



[Claim 6] 



antibacterial agent, which is stated in Claim 5 where Fuscoporia 
obliqua extract is range of molecular weight 10, 000-1, 500, 000 

[Claim 7] 

antibacterial agent, which is stated in Claim 6 where Fuscoporia 
obliqua extract is range of molecular weight 10, 000-100, 000 

[Claim 8] 

pathogenicity bacterium, antibacterial agent, which is stated in 
Claim 1 which is a bacterium which is chosen from group which 
consists of pathogenicity E. coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus and the gas 
necrosis microbe 

[Claim 9] 

extract of Fuscoporia obliqua being sawdust culture medium, 
culture with those of range of molecular weight 10, 000-1, 500, 
000 which those which are done hot water extraction is done, 
pathogenicity bacterium, the antibacterial agent . which is stated 
in Claim 8 which is a bacterium which is chosen from group which 
consists of pathogenicity E. coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Staphylococcus aureus, gas necrosis 
microbe 

[Claim 10] 

adding and mixing doing extract of Fuscoporia obliqua in 
foodstuff, beverage, flavoring, etc antimicrobial foodstuff, 
which becomes, keeps growth inhibition action for pathogenicity 
bacterium 

[Claim 11] 

Fuscoporia obliqua with natural product or artificial culture, in 
form of powder or the solution, to meat processed good; beer, 
wine, distilled rice spirits or other alcohols of foodstuffs; 
sausage, hamburger, croquet, tempura, fish past cake, flavoring 
meat, etc., or fruit juice, carbonated beverage; black tea, 
oolong tea, yanron tea or other fermentation tea; coffee, green 
tea, cocoa beverage of the alcohol beverage, garlic extract, 
tomato, ginseng, vegetable mix juice, apple, grape etc. such as 



soy sauce, miso paste, salt or other flavoring; pan, cake, ice 
cream, chocolate, frozen confection, rice crackers, candy and 
confection of jelly, oleaster, etc.; udon noodle, cold cereal 
grain, spaghetti mixing extract antimicrobial foodstuff, which 
becomes 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention being something regarding antibacterial agent of 
fungi origin, is something regarding antimicrobial foodstuff 
which contains antibacterial agent and this antibiotic activity 
component for pathogenicity bacterium which concretely designates 
extract of mushroom, especially Fuscoporia obliqua as active 
ingredient . 

[0002] 

[Prior Art] 

various bacterium having surrounded person, even eternal theme of 
the person you can call dispute with especially pathogenicity 
bacterium. 

Usually, antibiotic was used with respect to pathogenicity 
bacterium, increased effect of that appearance, but result of use 
which that each time is piled up, resistant fungi increasing, new 
problem is thrown. 

for example E. coli is assumed that with normally present 
microbe, there is not a pathogenicity generally, but in like E. 
coli 0-157 which becomes recent problem there will be also a E. 
coli which shows extreme pathogenicity, with common therapeutic 
work effectiveness will be thing came out. 

In such status, it substitutes to common antibiotic, or that and 
appearance of new antibacterial agent and health food which 
cooperation working are done is desired. 

[0003] 

As for this inventor, extract of Fuscoporia obliqua {scientific 
name Fuscopia obliqua (Fr.) Aoshima } has anticancer effect so 
far, and the fact that it possesses anti-AIDS action is 



discovered, patent application is done, (Japan Patent Application 
Hei 1- 114665 "administration possible anticancer agent and 
foodstuff and mycelia manufacturing method " and Japan Patent 
Application Hei 8-23208 "anti-HIV drug ") . 

These knowledge when furthermore research is repeated on basis of 
LPS (lipopolysaccharide) namely lipopolysaccharide non- normally 
mainly being contained was verified in extract of Fuscoporia 
obliqua. 

From there, Fuscoporia obliqua extract not only cancer and HIV, 
when there is a effectiveness even in pathogenicity bacterium, 
especially 0-157 or other intestinal bacteria, because forecast 
was acquired, research is repeated alongside that line, being 
formed reaches point of this invention it is something which. 

[0004] 

[Problems to be Solved by the Invention] 

extermination doing pathogenicity bacterium making use of extract 
of Fuscoporia obliqua or you control this invention, you 
designate that technology which controls revelation of bacterial 
disease is offered as problem. 

[0005] 

[Means to Solve the Problems] 

this invention is something which makes health (antimicrobial) 
foodstuff which contains antibacterial agent and same active 
ingredient which microbe and other pathogenicity bacterium inside 
0-157 or other intestine inactivation 'are done with extract of 
the mycelia of Fuscoporia obliqua as active ingredient. 

Basidiomycetes subphylum in Eumycota, hat microbe sub- tow, crimp 
pear bamboo eye, Nicotiana tabacum L. (tobacco) fish scales 
bamboo course, Fuscoporia being attached, Fuscoporia obliqua kind 
{scientific name Fuscoporia obliqua (Fr.) Aoshima } with being 
something which classification is done, in natural Betula 
tauschii (white birch) , you grow Fuscoporia obliqua, in the trunk 
of stands of Betula ermanii or other Betulaceae, you form 
sclerotium of black like cluster of coal. 

As for sclerotium there was a thing which becomes also diameter 
20 cm, originally it was known toxic microbe (In a manner of 
speaking cancer) as for Betula tauschii (white birch) or other 



Betulaceae . 



But this inventor paying attention to having life power where 
Fuscoporia obliqua (common name chaga) is strong starts research, 
discovering fact that extract of mycelia has proliferation- 
suppressing action of anticancer effect and AIDS virus the 
aforementioned way it did patent application. 

this invention researches, repeating to these knowledge, new, 
Fuscoporia obliqua extract pathogenicity E. coli, especially 0- 
157 and, in addition is something which discovers fact that it is 
pneumonia microbe, Pseudomonas aeruginosa, Staphylococcus aureus, 
gas necrosis microbe or other control to growth inhibition 
action. 

[0006] 

Regarding to this invention, Fuscoporia obliqua natural product 
and culture and is effective equally, but natural Fuscoporia 
obliqua recovery not to be easy, in addition because yield are 
little, when it needs for large scale, it is ideal to utilize 
Fuscoporia obliqua which is acquired by artificial culturing. 

artificial culture are several method, but it can do thing 
ideally with the sawdust culture and liquid culture. 

In addition, in artificial inoculation doing Fuscoporia obliqua 
mycelia in greenwood of Betulaceae, growing mycelia, or this 
mycelia which multiplied, also sclerotium which it formed 
regarding to this invention, it can utilize effectively. 

Those which artificial inoculation are done correspond to natural 
product . 

[0007] 

Concerning one, sawdust culture of artificial culturing of 
Fuscoporia, it is already stated in patent application (Japan 
Patent Application Hei 1- 114665 number) ahead, but when main 
point theory it does here, as follows is. 

First, you prepare Betula platyphylla Sukatscher var. japonoca 
(Miq.) Hara or wood chip (sawdust) of tree of Betula ermanii or 
other Betulaceae, insert lime, rice bran in this, adjust water 
and you stuff blend which it is possible to canister or sack of 
the heat resistance, thermal sterilization do this and make 
sawdust culture medium. 



this sawdust culture medium growth temperature, ideally of 
Fuscoporia obliqua mycelia after cooling 20°C or less, 
inoculation doing Fuscoporia obliqua pure mycelia in this culture 
medium, you. grow Fuscoporia obliqua mycelia. 

Until those of sclerotium (black) is possible to long period, 
ideal, after growing, it harvests, it extracts active ingredient 
with necessary treatment, it utilizes as antibacterial agent or 
foodstuff. 

[0008] 

active ingredient of Fuscoporia obliqua is extracted, there is a 
various methods, but for example natural Fuscoporia obliqua or 
mycelia of culture Fuscoporia obliqua is treated with PBS 
solution, butanol, ethanol, ethyl acetate or acetone, it is 
possible to remove active ingredient from each insoluble matter. 

Or, natural Fuscoporia obliqua or adsorption it does mycelia 
component or mycelia extract of the culture Fuscoporia obliqua 
with carbon or Thea sinensis L. (tea) call, it is possible also 
to remove active ingredient from each non- adsorbant . 

In addition, natural Fuscoporia obliqua or culture Fuscoporia 
obliqua active ingredient can be acquired even with hot water 
extraction you boil (for example 60 min boiling) with water of 
various pH. 

These extraction active ingredient when it is a stable substance 
which is heat resistance, acid resistance with the water 
solubility are recognized with this invention. 

These extracted component, that way, or mixing to foodstuffs, 
oral uptake is possible. 

[0009] 

Regarding to this invention, antibacterial agent action of 
Fuscoporia obliqua extract following to the minimum growth- 
inhibiting concentration (MIC) measurement method (Japan Society 
of Chemotherapy) concerning various bacterium namely E. coli O- 
157, Klebsiella pneumoniae, Pseudomonas aeruginosa, 
Staphylococcus aureus, Bacillus subtilis, gas necrosis microbe 
which is shown in pathogenicity bacterium, especially below- 
mentioned Table 1, it was verified by testing. 



Each strain, specified bacterial count (inoculation bacterial 
count of Table 1) inoculation it did other than gas necrosis 
microbe, in the culture medium for sensitivity disk, in addition 
inoculation doing in 0.1% thioglycolic acid sodium adding plain 
heart infusion agar culture medium, it tested gas necrosis 
microbe with above-mentioned measurement method. 

[0010] . 

Regarding to this invention, when you express one example of 
formation method of the Fuscoporia obliqua extract which you use 
for antibiotic activity test as follows is. 

First, you insert powder, for example lOOg of Fuscoporia obliqua 
(natural product or artificial culture) which powder fragment is 
done in distilled water 1000 cc, hot water extraction you do with 
100°C by 40 min it starts boiling. 

Next, extract is filtered making use of gauze or filter paper, 
furthermore -centrifugal separation is done. 

Approximately 10 min it does centrifugal separation, with 
centrifugal separator of for example 3000 rpm. 

Next, it filters again, lyophilizing does, it obtains [chaga] 
extract active ingredient which is made objective. 

In this way, Fuscoporia obliqua extract which is acquired is 
recognized those which have antibacterial agent action with a 
certain molecular weight or more . 

In those which for example hot water-extracted matter that way, 
fraction are still not done, it can recognize marked antibiotic 
activity in general above molecular weight 100,000 table, but 
when fraction it does, as for active fraction it could recognize 
activity which is strong in especially molecular weight 30,000 or 
greater with hot water extraction. 

In wide range it can recognize activity to molecular weight 
10,000-5,000,000, but when the molecular weight 10, 
000-1,500,000, compared to there is a antibiotic activity ideally 
in range 10,000,-100,000, it is recognized. 

Result of this antibiotic activity test is shown in Table 1. 



[0011] 



[Table 1] 



microbe type inoculation bacterial count minimum growth- 
inhibiting concentration of pathogenicity bacterium (ppm) 

E. coli 0-157 (EDL 931) 2.7 X 10 7 10, 000 

(E. coli) 

K. pneumoniae (ATCC 4352) 8.0 X 10 6 10, 000 
(Klebsiella pneumoniae) 

P. aeruginosa (IFO 13276) 2.8 X 10 6 5, 000 
(Pseudomonas aeruginosa) 
S. aureus (IFO 12732) 2.2 X 10 7 5, 000 
(Staphylococcus aureus) 

B. subtilis spore (ATCC 6633) 1.4. X 10 6 100, 000 
(Bacillus subtilis) 

C. perfringes H2 2 . OX 10 s 2, 600 
(gas gangrene microbe) 

[0012] 

antibiotic activity in order to verify whether those which are 
peculiar to the Fuscoporia obliqua, or being a antibacterial 
agent action even in other mushroom, did following test. 

mushroom of candidate, other than Fuscoporia obliqua, maitake 
{Grifola frondosa (Dicks: Fr) }, is Lentinus edodes (Henn.) Sing. 
(Shiitake mushroom) {Lentinus edodes (Berk) Sing. }. 

At a time each 100 g taking raw material of these candidate 
mushroom, you insert in canister, in this 40 min you start 
boiling with 100°C including distilled water 1000 cc, extract put 
out . 



When this extract is filtered making. use of Toyo filter paper No. 
A5, extract test liquid 200 cc of each candidate acquired. 



antimicrobial test was done making use of this extract, making 
use of culture medium for similar sensitivity disk to description 
above . 

Result is shown in Table 2. 
[0013] 



[Table 2] 









specimen microbe 
type 




Connection inoculation bacterial count 
most minimum growth- inhibiting 
concentration 


(1) E.coli 
0157 (EDL 931) 




2 .7x107 
10,000 ppm 




(1) E. coli 0157 
(EDL 931) 


2.7 X 

10, 710, 000 

ppm 










(2) E. coli 0157 
(EDL 931) 


1.0 X 106 not be able to obstruct 








(3) E. coli 0157 
(EDL 931) 


1.0 X 106 not be able to obstruct 






2 specimen [maitake] 1 specimen 
Fuscoporia obliqua hot water bamboo 
hot water-extracted matter sample 











3 specimen 
[shiitake] Sample 
[0014] 



basis which possesses antibacterial agent action where Fuscoporia 
obliqua is not an other mushroom is not grasped at present 
clearly, one of bioactivity which obeys human body from bacterium 
is the immunostimulating action. 

There is a lymphocyte and a macrophage in cell which participates 
in the immunity, LPS (lipopolysaccharide) has contributed to 
activation of macrophage. 

In order to verify, which extent it contains effective substance 
Fuscoporia obliqua to which this inventor pays attention this 
way, because it tested, result is shown in Table 3. 

test agent, other than Fuscoporia obliqua, used Daucus carota L. 
var. sativa DC. (carrot) extract, Daucus carota L. var. sativa 
DC. (carrot) leaf extract. 

It manufactured test agent, Fuscoporia obliqua, Daucus carota L. 
var. sativa DC. (carrot) extract,: Daucus carota L. var. sativa 
DC. (carrot) leaf extract respectively 500 mg precisely weighing, 
it made final concentration 100 mg/ml in these including 
injectable distilled water. 

This after with 56 °C heating extracting in 3 hours water bath, 
centrifugal separation it did took centrif ugation supernatant, 
designated this as starting liquid of measurement test agent. 

It did quantification method of LPS, with specific color 
quantification method (Seikagaku Corporation (DB 69-058-4057)) of 
Limulus amoebocytelysate assay which can measure LPS in specific. 



[0015] 



[Table 3] 







Inspection body test 
agent 


LPS content (/xq/q) 










Fuscoporia 
obi i qua 
extract 




1 and 610 












Daucus 
carota L. 
var. sativa 
DC. 

(carrot) 
extract 


0. 85 










Daucus 
carota L. 
var. sativa 
DC. 

(carrot) 

leaf 

extract 


29. 5 



[0016] 



From thinq above, extract of Fuscoporia obliqua, possessinq 
effective antibacterial aqent action pathoqenicity bacterium, 
especially recently with respect to 0-157 which becomes non- 
normally problem was ascertained with this invention. 

oral uptake it does Fuscoporia obliqua extract of this invention, 
in form of powder or liquid for example aqueous solution as drug, 
extermination does toxic pathoqenicity bacterium and can obstruct 
to qrowth. 



In addition same extract uptake can also do by to foodstuffs 
mixing adds as health food. 

In powder, solution or other shapes adding and mixing doing in 
soy sauce, Miso, salt or other flavoring, it can designate 
Fuscoporia obliqua extract of for example this invention, as 
food. 

In addition pan, cake, ice cream, chocolate, frozen confection, 
cooked rice, candy, in confection of jelly, oleaster, etc., or in 
the udon noodle, cold cereal grain, spaghetti or other processed 
food, adding and mixing doing Fuscoporia obliqua powder or 
solution when producing, it can make health food. 

In same way, it is possible to mix to meat product of sausage, 
hamburger, croquet, tempura, fish past cake, flavoring meat, 
etc., when producing and, beer, wine, distilled rice spirits or 
other alcohols or alcohol beverage and fruit juice, carbonated 
beverage etc of the garlic extract, tomato, ginseng, vegetable 
mix juice, apple, grape etc., or furthermore mixing to black tea, 
oolong tea, yanron tea or other fermentation tea and coffee, 
green tea, cocoa beverage etc when producing, or when drinking "it 
is possible also to make the health beverage.. 

Above, regarding to this invention, "health food " or 
"antimicrobial foodstuff " with generic it does those which add 
Fuscoporia obliqua extract flavoring, confection, processed food 
and to meat product, beverage which were illustrated. 

[0017] 

artificial culturing of Fuscoporia obliqua, aforementioned way 
has already been completed with difference application, but, top 
it is bitter in powder of hot water-extracted matter of 
especially sawdust culture among those, fragrance it does and 
dislikes and because there is a characteristic, it adds 
bitterness and the body to other than growth inhibition of 
pathogenicity bacterium, this beer and in addition by adding to 
beverage, In addition also application which is made substitute 
of hop as bitterness starting material is developed. 

In addition, it is possible also Fuscoporia obliqua by fact that 
peculiar black pigment is utilized, to be possible, to replace to 
addition of the caramel at time of soy sauce production, to use 
Fuscoporia obliqua black powder in addition as the food coloring 
which is suited for safety and health retention. 



black bun which had health carrying activity making use of black 
powder of for example Fuscoporia obliqua is made when, depth of 
color is put out to Phaseoulus angularis L. (adzuki bean) bean 
jam when, in addition because there is not a toxic effect such as 
what on the health of human body, or it can apply to also white 
hair dyeing as the dye of fabric. 

Furthermore, extract or extract of Fuscoporia obliqua at time of 
tobacco production by mixing to tobacco leaf, smoker without 
excessiveness uptake antimicrobial substance it is possible also 
that to try it is possible. 

[0018] 

[Effects of the Invention] 

As in or more explanation, according to this invention extract of 
Fuscoporia obliqua, extermination doing fearful pathogenicity 
bacterium 0-157 where directly as antibacterial agent the 
pathogenicity bacterium, especially time abnormal spread is shown 
closely is done by the regular uptake doing health food or 
antimicrobial foodstuff which by oral administration doing, or 
same extract adding and mixing, or action which growth inhibition 
is done is expected. 

Because as for Fuscoporia obliqua extract of this invention, 
nontoxicity for human body with research of long year is 
verified, continuous administration doing, there are not times 
when it causes problem on health, there is not either a 
possibility of occurrence of resistant fungi like antibiotic 
which is used until recently. 

health is kept by using antibacterial agent or antimicrobial 
foodstuff of this invention not just 0-157, with respect to 
various disease which originates in pathogenicity bacterium, 
usual, widely, prevention is done work large practical effect 
which is acquired bacterial disease. 



